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Tn the Claims: 

1. (Origmal) A subharmonic carrier-canceling apparatus for 

fatering out second order harmonics dose to a local oscillator frequency from an 
incoming RF signal, said Uneaiizer comprising: 

a first sputter having a first splitter input, a first splitter I output, and a 
first spHtter Q output, said first spUtter iiiput receiving said incoming RF signal, 
said first splitter separating said incoming RF signal into a first spUtter in-phase 
(I) signal carried by said first spUtter I output, and a first spUtter quadrature (Q) 
signal carried by said first spHtter Q output, wherein said first spUtter Q signal is 
delayed 180 degrees behind said first splitter I signal; 

a second spUtler having a second spUtter input, a second spUtter I output, 
and a second splitter Q output, said second spUtter input receiving a local 
oscillator signal, said second spUtter separating said local oscillator signal into a 
second sputter in-phase (I) signal carried by said second spUtter I output, and a 
second sputter quadrature (Q) signal carried by said second spUtter Q output, 
wherein said second spUtter Q signal is delayed 90 degrees behind said second 
sputter I signal; 

a first subharmonic mixer coupled to said first spUtter I output and said 
second sputter I output and receiving said first spUtter I signal and said second 
spUtter I signal, said first harmonic mixer generating a first mixer signal; 

a second subharmonic mixer coupled to said first spUtter Q output and 
said second spUtter Q output and receiving said first spUtter Q signal and said 
second sputter Q signal said second harmonic mixer generating a second mixer 
signal; and 

a combiner coupled to said first and second subharmonic mixers and 
receiving said first and second mixer signals, said combiner combining said 
mixer signals to generate an output RF signal having reduced second order 
harmonics dose to said local osciUator frequency. 



PAGE 3I13« RCVD AT 6124/2004 11:21 :01 AM pstern Daylight Tmel » SVR:USPTOOT^ 



PRTZ RRTZ LRU! OFFICES 

3 



24B 2239522 P. 04/13 



pt>200l64(BOE0176PA) 



09/960.013 

2.(0rigiml) •n.e _„.k^o«ni=.ta. frequency from an 

a..*g <»t ^ond "T^^^ »pUt« comprise, a 

^w»ve hybrid »ai»fo.m« „^^,Uc carrto-cancdtas 

4, (Cunently Amended) elose » » oscfltolot 

H . for flJterii^ out second order harmomcs dose «. 

^^.ncy fcom en ^^^^ , A,, ^Utter I outpu,, and a 

«„..^Oou.p.«.-.-J--^^ 

said first splitter separating saia IOC ^ « fost spUttet quadrature (Q) 

agnal carried by said fast splitter a outp 

.eUyedWderee^beWndsaidfastspUt^I^S^ ^ ^ 

. ft« subharmonic mixer coupled to sa d J 
receiving said fas. spUtter I signal and said incomuig [radio, EE g"- 

generatingafastn^ersi^; ^ 

. second .bl^r^iomc "^^^ ^^^^^ J ^ a 
«ceiving said first spUtter Q signal, said secon 

^^signatand „btam«>nic nu«xs ^ 

' combine, coupled a«fa 

r^gi r:rr--^ """^ --^^ 

5. (Original) . t„ a local oscillator frequency from an 

...gc^tsecend ^^^^^^^^ a second splitter 

incoming RP signal as reated in claim 4, furtn 
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A .«Uttei I output and a second spUtter Q 
said second ^P"-"^"""^ , . spU«« in-ph^. (D 

(^»,>^ca^ed^-M«»J^^^^^^^__^^^^^^^^ 
Qsi^Ude-ayedlSOdesr^ ^ ^^.U.g app»ra^ for 

6.(Otigi»I> „i„ dose K> a local frequency from an 

incoming RF signal as reatea in 

^.^.vehy^d^ansfor^. apparatus to 

7. (Original) J. a i«,a«ciBator frequency from an 

'"^'-t''::::"-tr-.-aseconaspU«ercornp.^^ 
incoming RF signal as reatea « 

nuctowave hybrid transformer. comprising: 
8. (Original) A satellite commuiucahons system, 

a grcimd station; ^^^^ ^ ground station, said 

a satellite m orbit and in comm ^^^^^^ fox filtering out 

«,i,^flrmonic carrier-canceling apparatus iw* 

:rorrar:^^«.»---''---""'^°""'^ 

«r« ,pli«er Q ouq-u. said first spider »P"' -^l^, , firs, spMter in-pl- 
firs. spU«er separating said i^ouUng KP srg^ ^ ,„.ra«rre (Q) 

(,sisnalcarriedl.saidarst.plit^:2t^"-»^-;^^,^, 
signal carried by said first sputter Q output wherem sard 

..UyediSOdegreesl-^indsaidfirstspU^^l.^^^ ^^^^^^^^^^^ 

A »«Ufti»T havine a second splitter mpu.i, a r 
a second splitter navuig r rpceivine a local 
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„h«en. «id ^ spU^r Q signal deUyed 90 dsgr.« Wund saxd second 

«c»nd .PM«» I -tpo. and « .«d ^^m^l^ 

^ a ^nd subha^o^c »ix« coupled «> said firs. spU«e. Q o„,«t and 
said second spU«« Q output and receiving said Snt spU«er Q signal and «^ 
second spU^er Q sig«I, said second harmonic «iKer gene,a«ng a second ^ 

'"^'aUniWner coupled « said firs, and second subh.r«cnic n^ and 
reiving said firs, and second nuxer sigr-ls. said co„.biner coniWning s^d 
I„ sU «, genera.^ an ou.pu. KF signal Having reduced second order 
hamKmicsdosetosaidlocalosdHaterfrequency. 

9 (Original) sateBtt communicaaons systtrr. as rected m 
cto.8,whereinsaidflrs.spU«ercon.prisesan^wavehybrid«ansfom«r^ 

10 (Original) Tb^ satellite communications sys«m as recKd m 
dain,8,«hereinsaidsecondspli..ercon>prisesandcrowavel^Md«ans(onner. 

II. (Original) A sattlHte couununications sjrstem, cornpnsmg: 

a gtoiind station; 

a sa«mtt in orW. and in communicatton with said ground s«d 
having a subharn»nic carrier.ance»ng appara^s f« filtering ^. 
second order l^ornonics close .oalocalosdlla«» frequency fromaninco-nmSEF 

signal comprising: 

a firs, splitter having a firs. spU«.r input a firs, splitter I outpu., and a 
to. spH«er Q ou.put said firs. spU.ter inpu. receiving a local osciHator si^ 
«idfirs.spU«erseparati„gsaidWoscin.t„rsig„alin«,afirstspli.^in*h^ 
0) sig^l carried l,y said firs. spUtter I output and a firs. spHtter quadranrre (Q) 
l^car^d by said firs. spHt^r Q output, wherein said firs. spUHer Q signal . 
deUyed 90 degrees behind said first spUtter I signal; 
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a first subharmonic mixer coupled to said first splitter I output and 
receiving said first splitter I signal and said incoming radio signal, said first 
harmonic mixer generating a first mixer signal; 

a second subharmonic mixer coupled to said first spUlter Q output and 
receiving said first splitter Q signal, said second harmonic mixer generating a 
second mixer signal; and 

a combiner coupled to said first and second subharmonic mixers and receiving 
said first and second mixer signals, said combiner combining said mixer signals 
to generate an output RF signal having reduced second order harmonics close to 
said local oscillator frequency. 

12. (Original) The sateUite commumcations system as recited in 
claim 11, further comprising a second splitter having a second spUtler input, a 
second sputter I output, and a second splitter Q output, said second spUtter input 
receiving said incoming RF signal, said second spUtter separating said incoming 
RF signal into a second spUtter in-phase (I) signal carried by said second splitter I 
output and a second spUtter quadrature (Q) signal carried by said second spUtter 
Q output, wherein said second spUtter Q signal is delayed 180 degrees behind 

said second spUtter I signal; 

13. (Original) The sateUite communications system as recited in 
claim 11, wherein said first spUtter comprises a microwave hybrid transformer. 

14. (Original) The sateUite communications system as recited in 
claim 12, wherein said second spUtter comprises a microwave hybrid 
transformer. 
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